capped with Ce (2.6 nm) layer was deposited on CaF 2 (100) single-crystal substrate (a/2 = 0.387 nm) or SrF 2 (100) single-crystal substrate (a/2 = 0.410 nm) in Ar gas pressure of 2 × 10 2 Torr at room temperature by DC and RF sputtering ( Figure 1(a) ). Sputtering targets were Ce (purity of 99.9%), CeO 2 (99.9%), and Bi (99.995%). The multilayer precursor was in situ heated in Ar gas at 850 C for 10 minutes to form Ce 2 O 2 Bi epitaxial thin film via solid phase epitaxy. The crystal structure was determined by x-ray diffraction method (XRD) with Cu K radiation equipped with one and two dimensional detectors (D8 DISCOVER, Bruker AXS). The film thickness was typically 3 100 nm. X-ray photoelectron spectroscopy (XPS) of Ce 3d was measured in ultrahigh vacuum after surface cleaning by in situ Ar sputtering (PHI 5000 VersaProbe, ULVAC-PHI). The XPS spectra were calibrated by using the value of C 1s peak (248.8 eV intensity. Figure 1( coincidence with the magnetization kink at 10 K (see Figure 3(a) The inset of Figure 4 shows angular dependence of magnetoresistance at 2 K and 9 T. The angular dependence showed a sharp maximum at out-of-plane magnetic field and a broad minimum at in-plane magnetic field, where the small double splitting at the maximum might be caused by sample imperfection because of its sample-dependent appearance. 
